The discrepancy between single-crystal and rock thermal 72 diffusivities may be due to an experimental bias.
[2] Thermal diffusivity is the key parameter that controls 43 the temperature distribution as a function of time and, 44 indirectly, through the temperature dependence of density 45 and rheology, the deformation patterns in the mantle. In 46 particular, recent studies have shown the effect of a variable 47 thermal conductivity on convection [Dubuffet et al., 1999] 48 and subduction dynamics [Hauk et al., 1999] . Although 49 thermal transport properties of upper mantle materials have 50 been extensively studied at high pressure and high temper-51 ature [e. g., Hofmeister, 1999; Katsura, 1995; Shankland et 52 al., 1979] , some important aspects of these properties, like [Klemens, 1958] [Höfer and Schilling, 2002; Schilling, 1999] . The method 92 front surface of the sample, without contact to either the 93 filament or the sample. A second thermocouple situated on 94 the rear part of the sample registers the resulting tempera-95 ture equilibration in the sample. The thermal diffusivity of 96 the sample is evaluated from the temperature-time evolution 97 recorded at the two thermocouples using a one-dimensional 98 finite difference scheme, which allows consideration of heat 99 losses by radiation from the sample surfaces [Schilling, 100 1999] . The ballistic (direct and absorbed) heat transfer is 101 also modeled as an additional signal on the rear thermo-102 couple. Since temperature derivatives of thermal diffusivity 103 of olivine are high at ambient conditions, low energy signals 104 were used in order to have a weak elevation of the sample 105 temperature (<5 K). The resulting internal precision of the 106 apparatus depends on the sample length and on the thermal 107 diffusivity of the measured crystals; an error of 3 -5% is 108 expected at ambient conditions [Schilling, 1999] and it 109 increases when the sample length decreases. The external 110 precision is about 5% [Schilling, 1999] . Extensive calibra-111 tion of the apparatus was performed using standard glass 112 and quartz samples [Höfer and Schilling, 2002] . Oman dunite has a weak and inhomogeneous olivine CPO.
166
The synthetic dunite has a random fabric.
167
[7] The thermal diffusivity at the sample scale is calcu-168 lated using the olivine thermal diffusivity tensor determined 
The thermal diffusivity of the polycrystal is then calculated
176
by averaging the individual orientation measurements, [Chai et al., 1996] ; (2) [Kobayashi, 1974] ; (3) [Kanamori et al., 1968] ; (4) [Beck et al., 1978] 
180 In the present models, we assume that the olivine volume 181 fraction in the rock is 1, neglecting the pyroxenes and 182 spinels. Thermal diffusivities are calculated as the arith-183 metic mean of the Reuss and Voigt bounds (VRH average).
184
[8] These petrophysical models (Figure 1) 
Discussion

214
[10] The present thermal diffusivity measurements in 215 olivine single-crystals (Table 1) [Chai et al., 1996; Kobayashi, 219 1974]. Anisotropy of thermal diffusivity is lower than 220 Kobayashi [1974] data, but it is in good agreement with 221 more recent measurements by Chai et al. [1996] . However, shows that the resulting errors are expected to be about 233 10 to 20% [Kanamori et al., 1968; Kobayashi, 1974] . The [Chai et al., 1996; Zaug et al., 1992] . This non- Figure 1 . Olivine CPO, modelled and measured thermal diffusivity in naturally deformed peridotites. Lower hemisphere, stereographic projections. Full lines mark the foliation (XY plane) and the lineation (X direction) is horizontal. In the CPO stereoplots, n represents the number of measured grains, contours intervals are at 0.5 multiples of a uniform distribution, and inverse-log shading varies from white (minimum density) to black (maximum density indicated by the solid square). Thermal diffusivity plots are contoured at 0. 
